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The objects ol The Agricultural Udceji are.:^ 

(t) To provide htformetkmeofin^tedvRbse^^ve or wRheooeoaikpradtteU^ 
form which wiS adthit oC Hi ready traimf^ to fodgacs; 

0) To sacure the aiatntcfuince of omfonn leds^e (on the fUn of the DkUooiiy^ 
In an offices concerned in agrkdtmal sobjoets throi^fhocit India, ao t)m 
leforences to ledger enlrica made in any report or pnblieados may be reuRi 
odtiaed in all offices where ledger! are kept ; ‘ 

(3) To admit of the ctrculadon, in conveiH^t form, <d information on any sabjco 

connoted with agrioilture or economic prodncts to offidals or other permi 
interested therein i 

(4) To secme a connection between alt papers of Interest pubIHhed on subject} 

reiating to economic producti and the official Otcdonary of Economic Pm> 
ducts. WHh this object the Information published in* these ledgers v 3 
ttniformly be given under the name and number of the Dictionary irtidt 
whidi they more espfciaUy amplify. When the subject dealt with has mi 
been taken up In the Dictlonaryi the pc^ttfon it very po^ly would occupr 
in future imues of that work wHI be tsugned to R. 
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Tke SPANISH CHESTNUT. 

ifote on Cultioaiion of the SpanUh Chistnut in the HirndlaffOi* 
By 8m L C. Buck. KT., 0.8,1. 


I. This note will be divided ander the following beads 

I.— The value of chestnuU as a suppiemeniary food-supply 
in the HlmMayas. 

n.--The history of past operations in the North-West Pro- 
vinces and the Panjab. 

ni.-^nltivation in Spain and Italy. 

IV.—SuggcsIions for future action. 

/.<— Folsio 0/ Che$inue as a Food* 9 Upptw* 
t. So long ago as 1838 Or. il. Forbes Royle urged the cultivation 
of the chestnut in a letter to the Directors of the Honourable East India 
Company in the following words : — “The common Spanish chestnut, 

^ wrote, “ seems well suited to Northern India and the Himilayas, 
*®d would yield an additional article of food to the inhabitants of 
^numntains who are ^raetimes forced to subsist upon acmms wid 1 

horse dicstnuts.*’ 
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5* Tbtt the inbaHlioti of the Hfmllajvt at aaj natokl 
bom Ae pkioi often tsicr aef ereljr la aeasooi trf deWert oas^ 
if wdl kmma. The mala leaaon la the dffical^ and coat of fmpoit. 
lag food-gralat from below, eapedallj in yetra adita ecin% ^ 
common to the plains and the hillf. Per^pa the K nmaoa a ofdbc 
Nortb^WMt Provinces are better ctl (in view of their mipplem^ 
ary cultivation in the llhabnr * at the foot of the hills and of tbii 
general cornpaimWe i^osperity) than the inhaintants of Native Staia 
bdiind Mntsoorie and Simla, but that even they do snfier to a mm 
rial estent ia indicated in the recent Narrative'* published b^tbe 
North-West Provinces Government on Ute famine of 1896-97, h 
which it is remarked that in the Himklayan d^tricts with a pops* 
lation fast growing in density and harvests entirely dependent oa t 
rainfall, which is not stable, imports of grain have of late yeari bets 
often necessary to prevent or alleviate distress.** A mggtstioo n 
constmet another railway to the foot of iho hills follows, Bm It miy 
be noted that even when grain has been brought to the foot of the 
mountain ranges the labonr and cost arrytng It over hiU-mt<h 
into the interim is enormoua 

4« It is still Uie cm that in seasons (which as shown abort 
often occur) of local distress the hill-people eat the unpalatable ud 
unwholesome horse chestnut and other inld fruits. Indeed, is 
many parts of the hills, they partially subsist on wild fruits in eretr 
year* In Stewards report on Bijnor (pagi 679, KumoPn Gaum). 
he remarks that ** Hill-men eat greedily idl kinds of fruits, both caki* 
vated and wild, and very rarely allow either to r^>cn thoroughlf. 
The number of wild fruits mid berries is very larg^, and the mpplf 
lasts from April to October, forming a welcome, though not pcihips 
always a healthy, addition to their food." 

5. The value of the Spanish chestnut as a* supplementary food* 
supply in tradk where it can be successfully grown has been ihof- 
oughly established In the mounuinons wgiomi of Sooth-Wes 
Europe, The gross annual outturn oi chestnut fruit In die bills « 
Italy is estimated at 360,000 tons {India Ofiu RiparU, 

5j) or in Indian weight about 10 milhons of mannds. This qusawy 
Rt4lkk held ( 8 eep»ge 9 ) woidd feed OM mUKon ofpffioMte 
100 day, wilhoat oUwr fo^. ProdocUon in Spain is eqoaSj i*!*' 
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A pfofioiiica al dbe imts «re wd as food 




({) hdmkm of iim, f<» nakiag Into ctk«s (somttog 
flfce tbe Indktt cknpitQ aloM or mixed vUh 
cereal floQii 
(s) for orakiogsoop; 

(I) roasted or boM iHiole. 

Ii is oot ibe case that tbe diettnat b preferred u a ttsf^e food to 
But it b eidoj^ as an ordlnarf artide of diet even hy the 
better ebsses hi Semtfa Europe and U imported as a delkacx to Nonb 
Eflfope, wldb the hwer dames of the mootitain cotmiries do actnallj 
on k brgeljr. Thus, in the province of Asturias (Spain) 
(hdia Ofc€ Rtp^Ut PH* H)* ^ ** 

nicu where the crop of grain b poor and nneertam on account of 
be climate* the chestnut is cona^eied as the basis of the food-supply 
in Us season^ which in some locaHdm lasu four months and replaces 
iDibe Head* bmtaa* poutoes. (The outturn of nuu in this 
province U about I i mtiUons of maunds.) In Cuneo (Piedmont) 
40 per oentv in Liquria two-thirds, in Fbcensa 60 per cent.» in 
Arexro (Tuscany) two-thirds ol the yield is iep<^ed to be used 
locsUy u food. In these and in other districts the pdee paid for 
chestnuts to be exported to other countries b sufficiently Urge to 
induce the inhabitants to part with a considerable portion of their 
crop* But wherever exported k b usedi in some form or other, as 


Csoksita 

varbaswoiti 


food. 
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6. Profesaor Church in recording hb analysis of chestnut flour, 
intimates that ** chestnut flour ought to be of easy digestibility, and 
a suitable children's food, considering that it contains over 40 per 
cent, of nutritions matters soluble in pure water." According to 
Parmeiitief the mu contains as much nutritive matter as cereals. 

7. The facts above noted teem to justify the prmumption that 
die Spanish chestnut wiQ, If it can be successfully and extensively 
cokivaied in the Htm&Iayas, afiord a rapplementary food*6upply of 
material value to the hill«people even in ordinary ymrs as well as in 
teasems of scarct^. And H is a smbfactory circumstance tndcated 
by expounental cidtivaticm near %mla thm the yield ci sound fruit 
b better in yearn of light rainfall than in years of abundant rain. 
Thb observation b cm^nned by tte reports from the Continent 
where the minimum ybld b in *<cold and rainy seasons " If then 
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wppjyrffoodtefwtwliw itiimoitwrttA 

Ugw T Bfnfall k a^ftnttwoM tre gfatn tete op- 

ir.-HMo*y </ 

8. E*p«ftoenUkl cokintton ol fl» diMUiat to •lx 
wu for tl» fint time »ke» op »«lo«ul]r about »s jtm Ho. Ai 
Mcoont d the action taken will be fonnd in a report 
l,ig,r m. .s 0/ »S94) on Htoflayan 

of tha Foreit Department. Briefly, it may be it^ Ibat^ Fowl 
Denartment alter comiderable diiScnWea aocceeded in bringm* ow 
M^Tom Europe in 1873. wd three « four yeara latw « 
the it.tiance of Sir Henry Ramaay and nnder my own d>r«. 

' Uon.the Nottb.We« Prorince* AgricuUnial Ikpaitment impo^ 
tfter levwal failmes Urg« qototitia of lound teed tnd gn^ 
Ueea.* The Foreet Department pUnution* were railed ai lie 
p .„ivi.«t frah garden at an elevation of about 6flOO to 6, +00 im, 
and thoM of the Agnculmral Department at abont 7.000 fe«<u 
Mnktesar between Naiid Tal and Almora. Both gerdene were evem- 
«ll, placed under the direction of Mr. Draw, a Scotch tea-^ 
near ^ihe«. who. having had a training a« a profeoional gardemi, 

was very wcceaeful in rearing the treea. 

0 From both gaidena diatribotion of young treea ha* b«* 
ma* to the owners of private orchards, to other Divisions of tk* 
Foreit Department, and to Government gardens, about s.300 ta™* 
been sent oat from Ranikbet and 600 from Mukte*«. n>«e 
supplied in the earUer jmn were grafted uee^ f 
«Slaga have been dirtributed. The point fa of i^n^ 
nnce, as will be indicated later on, only grafted ^ 

fruit The general elevation at which planuttons teve be« 
formed has been from 5.S00 to 7 . 5 <» *««»• There h« on^ 

vhole been moe failure than success in r«olts. 
small, and a Urge proportion of the nut, have been 
The reasons of failure will be discussed pesently, but 
Tmost prominent are that the elevadon h« ^.n too ^ 
asp ect ha* often been unfavourable, the number rf trees to — 

^ Amual Reports of the Forest Department of 187* s* ssf- 

CaS^tt. 



too tauU) to eimre feitlltAtkm, aod the nlos hove 
iiaeffwed with foauM^km it the critical time. That 
ilo cmea td iaftuo cao be lemoved oe cooriderri)^ modified* ^ pro- 
In ejtc^ilioiial cases aiKxeta bat been obtuned* and the 
(0o4idoQs nnder which snocesa has occurred can he repeated over 
ltr|e areas avaikbk for chestnot {danudon* while, on the other hand, 
cQQjnioiia oC lalhire can be avoided* 

tmjseU made manj ezp^iaents at varioDi e]e^^tiont and fTnrrigrmti 
sspeda am ^mla between 1S83 and 189$, The m<m taiisfa^or^ i 
leielts were obtained at Mr. 8oid*s ^xdena at e^sco feet with a north I 
upect* Baskets of eacellent fruit from this garden were (tften 
ediilNted It the Simla brnricaltural shows. I found also good fruit 
•I 5^ to 6,000 feet in {»ivate orcharda in the Kulu Vallejr where Vattoi. 
summer rainfall is light and the land ia protected by high mountain 
vilii on either side, thoogb from two gardens the shrivelling of the 
huk was reported. Similar results were obtained in the Forest plants* 
tkmi above the Smk] Valley, where again the summer nunfatl is light Vatiair. 
Here the elevation was from 6,soo to 7,500 feet, the best results 
being atuined at the lowest elevations. 

10. There are now In the country a large number of trees, grafted j 
tad engrafted, bearing enough fruit for the unlimited espantion j ^ atoah* 
dahug the next few years of the stock of seedlings, and there are i 
ako a suffident number grafted trees bearing a fair quantity of 
loosd fruit to admit of the grafting from them of any percentage of 
•eedlingt that is wirited. The questions that have to be decided, | f ^ 
suitable rites for plantations, the best elevation and aspect, the ; 
extent to which trees should be grafted, and the varieties of the 
SpsBtih chestnut which should be encouraged, will be most con* 
teniortly discussed after dealing with the rcportswrhich have been 
from Europe. 


Lomtimisc 
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ifs Spesifs and Itaty. 

It. In 1890 , 1 submitted a request to the India Office that informa- 
^ ttiglu be obtained from our Consuls in Spain and Italy or 
Item other sources as to the conditions under which chestnuts were 
and utilised a s food in those countries In 189s the reports • 

•Copies my be obtained from the Imperial Department of Revenue 
« Agriculture, 
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Tfct Cfcm«it {SirB C.Bmh\ 

f^ in good eooditioii, lor Irom all gardaia it bat bm ropcmed that | 
tho aftor a low da^ft. The best qoalhy (la Spaio) is j 

ttid to be *^0 reood nm torn gnAed trees baviag a separate atti ia 
ibell, aoariy ^j^ncaU" whereas ** iaferkv qiaditl^ generally ; 
piodaca thraa i»t* and«r oi» cow*' (i^gesj). The Himilayan . 
bfil 1 have seen ddior resembles the Marron or the iidenor Iruit 
i^bove described— Aoi^ perhaps, the latter hu been taken from 
ugfalted treea. 

1^. Trees grown for frnit are alrncm always grafted. The fwit 
hmn nngrafted trees is in some of the Italian districts only used to ! 
feed pigs* bat In the iep<at from Catsloma (page 19) the imporunt j 
•Wement Is made Uu^ the fmit from ungrafted forest trees, though | 
small aad late, is vety abundant and by no means inferior in its | 



oouishing qualities to mhers and is even sweeter. The main reasons 
why grafted trees are preferred are that the fruit is earlier* of larger 
^ and more readily saleable* 

17. The elevation preferred for grafted trees is from 1,500 to 
ifioo feet with a northern aspect (pages 17 to S7). An altitude of 
3,000 feet hinders perfect development. *♦ ai also the accumulation 
of toow" (page 35). The maximum ahitnde In North Italy is about 
1,500 feet. Extreme dryness is prejudicial* and (in Catalonia) 
scarcely a tree is found on the southern slopes, where, probably, 
the direct action of the sun’s rays combines to deprive the soil of what- 
ever moisture it might contiun ” (page 17)* ^ly or Ute frost is 
pitjudiciaL The soil should be tight and sandy. 

t8. These fsets indicate that careful experiments are needed to 
SKCftain the right elevations for grafted trees in different {»rts of tho 
Himilayas, and confirm the presumption that our plantations have 
been hitherto placed too high, generally at 5,500 feet and upwards. 
Tr^s planted for timber may. however, be successfully grown at 
somewhat higlmr elevadons, and ft» coppicing are sometimes " rele* 
g**cd to localities where too low temperatures prevent die fruit from 
maturii^'* (page 3t). Thebest temperature for fruit is mid to be 
t medkm heat of 55® F., ranging between 14® and 9s®, and for 
timber of 48® F., ranging between 5® and 77® in the shade, 

19. The yield of acimstnm tree varies of course with the condl* 
hous under which h is grown. The following estimate is given in the 
from Asturias (Spain) sabstituting Indian for Spanish weights. 
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iUioat 31 tnet ue to an $m~ Tha pfodMa af • Me • 
about 10 Been and the produce ol aa act* abo« 8 MuoKto. Battle 
ndmate aaeonca dn jrmogMt treea to be ti to ij Tcan tod aad Die 
oldeit " terenil oatooriet” (pej^ a4)« Anodter eitiBato iren Ctb. 
totoe gives the produce of a me over a$ jrem In toll m 

tbne-foitrths of a maand (page 31), while front Taacaiqp the avtii|t 
jieki in fevenjrean&nnaboat a million to aoetia given aa btimtta 
7 snd8miUiooatomanndi(page 17). (Thkinemdj apeea widt tbe 
Aatoriu eiUmate.) 
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$0, The ditirHMiUm at trees In tmsll qaamitiet to isolated gtr* 
dens Of ciilUvttors* holdtisgs is noCi at present^ as importam obJ«ct 
It would seem desirabte for the next lew fean to make exp^meoul 
plantationi under expert dir^on lU different elevations and lo 
different localities, in order to ascertain podtivelf what are the most 
suitable omdidons of soilt elevation, and climate for the" sttccesilQl 
cnltivadon of the tr^ in the Himila]raa« The plantation should be 
large in order to give every fadUty for feidUaaiion, as there is lesKm 
10 believe that where only a few trees are in one neighbourhood pe4- 
len is not carried from one tree to another in sufficient quantities. 

stv Such experiments could perhaps be most usefully carried m 
by the Forest Department In view eff the fact that chestnut Umber 
is valuable there need not, u I have been told by a Forest officer 
(Mr, Heafte, Deputy Conservator, Naini Tal), be any loss, even ii the 
fruit turns out to be of no great importance. In some cases, hov* 
over, it may be hoped that the fruit itself will, when the trees have 
arrived at maturity, so or 30 years hence, be of materia! value us 
food for the neighbourhood. 

as. There are now some 3,000 seedlings at the Ranikhet garden 
which could, some grafted and some nngrafted, be thus utilised. Is 
making grafts the older trees which are found to bear single kernels 
and compact nuts (most in accordance with the descr^dmi of pan* 
gntph 15) ahould, perhaps, be chosen to supply graft wemd. Then 
are prdiably other seedlings available at the Simla gardens or in the 
forests beyond Simla whidb could be rimilarly utilised. 

13. Coaiidmrable quantities of seed from the oWer trees pla^ 
to\oi^Syun%tS^mnQmKanm)Xjv^^ H the Foreat Depart- 
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Maitvodd pemk the Med 10 be tern m niirteriM every large 
itociui € 0 «kl be iaaoellj failed. In cttuiderithHi* lio«eeer» olU» 

^0^ ^Mck exlMi vbetbef ve have import into India gra^ tieea 
ol the kind vbich ire explained in paragnpb 1$ tobethe mM nt^nl 
(or lood pwpoe^ H might be double to obtain, throogh the Intha 
Office or otbenriie, a few more grafted pUnu m Wardian cam from 
S^im O^erwiM there ii plenty of material to work with. 

14. The evidmioe horn £or(^ and in India itself points to the 
detiiaMIhy of plandng between 5,000 and 5,000 feet rather than as 
hitherto betwemi 5,000 and 7,000 feeu The best elevation can only 
be ascertafaied by carefni esperiment and may differ in different parts 
of the Htmklajas. There aeema, however, m be no doubt as to 
aspect It must be north rather than south, and north-east rather 
than noitb-weit Localities of heavy raia idioaJd be avoided. If, 
as seems probable, an elevation of 4.000 feet Is not unsuitable, the 
lowness ci altitude will in itself ensure a lighter rain than that which av^ ^ yy 
occurs at higher altitudes, especially as the earlier rains are be!ie\^d 
to be heavier on aoutbern than northern slopes. As already indicated, 
heavy rain in June interferes with fecundation, but much wet later on 
teems also to have a tendency to rot the ripening frulu It is, per- 
haps, for these two reasons that yeais of scanty rain appear to result 
i& better crops of fruit. If the correctness of this presumption can be 
esublisbed, the circumsunce is in favour of the belief that the fruit 
will be a valuable food-supply in years of comparative drought and 
scacity. Tbm arguments do not, however, much affect experi* 
menu in those regions of the hills, such as Kulu and Kashmir, which 
are beyond the influence of heavy summer rain. 

15, It would seem desirable that, in order to sKertain with more tagfigrs^ 
certainty what is the actual effea of differing elevations and rainfalls 
on the fertility chestnut trees in the Himalayas, registers should be 
kept of the average weight and condition of the crop of various 
planuiions. Some infonnation of the kind might also be annually 
<Mncd from plantera who have a sufficient number of chestnut trees , 

in their orchards to give value to the observations. 

s6. It is possible that the best land which could be taken op for wr*- 
chestnuts would be the belts which lie just at the foot of large forests 
Md just above the gentler slopes (tf cultivation including perhaps a 
few ffelda. Only such fields would be used as are seldom cropped or 
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ne too fMep Uat fetlly w ccwfa l cmtl tgileciltm. Tl» bd bn 
tbe letm gift t neftti ouirare it tlto m Itvoor of p l i rt tt iopt wtu 
coltiHied kud. 

17. It would teem tobt premuote to prett tlse cnltivitioii of Ute 
oeett preeent on the tgrMmitl popoUUoiw tlthoe^ etceptkni 
might be mtde in Uie cnte of ioteiUgent pri^ridon wlOi large etiiuci 
or holdings, etpedallf in dmte ioitancet where the/ already hire 
formed orchards of fhiit tre^ But attemlon ma j be drawn to the 
circnmttanoe that a Bctorhd Lesson Sh^ on the diestnnt tree tod 
uses was some time ago prepared Qn the Impmial Office of 
Kefenne and Agricnltme), which might, whh such addhions as maj 
be coMidered necestarj, be ntiUsed in HimfUaTan schools, tianslated, 
if wished, into hill dialects. Familiarity with the fact that the cheit. 
nnt can be used in various ways as food may fwove to be of evemosi 
service, 

'f ' 

APPENDIX I. 

8fn^p$U0fSep<n^fr<n»^Iia^ and Spain, 
Theheadings adopted below are mainly taken from an accooni 
of the chestnut tree included in bis ''Manual of Forestry'* br 
Of. Sohlloh, formerly Inspector General of ForesU and now Professor 
of Forestry at Cooper's Hill. The reports referred to are contained 
in Sir Qeorge BirdwoocTs pamphlet. The vanous methods of pre* 
paring the fruit for food are summarised in Appendix IL The utilitjf 
d the chestnut food is not refemd to in Appendix I« 

ITHIlfp.— kieids a fairly hard, moderately heavy timber, specific 
gravity air dried ss*66 ; splits well ; durable ; used for building ; is 
carpentry staves for wine casks, line stakes, hop poles. Not a very 
good drewood but charcoal . Much appreciated by blacksmiths. 
Bark used for tanning. 

Timber for building ; leaves to enrich soil ; wild mounlaio 
species gives better wood. 

Trees cut down (coppiced) throw out branches so to 30 feet h^ 
in four or five years, diameter at foot a to 4 inches ; cut into two or 
more strips for hoops of casks. For staves only three or fmir 
branches allowed to grow for so to S5 years. Compete favourably 
with American oak staves, fot timber only one trunk. Excellent 
timb^; neither warps nor rou; re^ dampness perfectly; docs not 
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adsH af fiae peXalk, Stv-doit and tttam pnBmhlj db^ed coa- 
niobf ibmufeitf tar mk! oilier ittiUtabb ti^meet. 

mm 4 itayeea.^A tiet (rf the loi»w Mlb aod nottotidiis 
prefeniaf softKem and eastern aspects. 

400 to 800 metres. 

])oef not generallj flonriidi above 1,000 metres. 

Cbmnett Ke between cnldvated land and oak foresti. 

Oidy on mmlmn slopes where cool breeses, sfwings and rivol^s 
prevail; at s,ooo to 3,000 feet 

Hot higher than 800 metres ; in valleys. 

CMeMrte.— Mild. Tree is tender against early and laie frost ; light 
demanding bni less ilum oak ; stands shade in youth and thrives 
under Scotch pine. Storm firm. 

Requite damp atmosphere ; renovated by co<d moist currenu of 
sir. EKttsive dampness of ground injurious. Low temperature 
tends to promote vertical growth at expense of frait» but great cold 
makes them stunted. 

SoiL-^LIkes a deep» porous, fresh and fertile sotl. Can grow in 
rather dry soil if deep, but avoids wet Loamy sand suits it best ; 
does not like heavy or calcareous soils. 

Sandji Hght and porous. Clayey, stoney and compact grounds 
unfit ; on slatey formations not a single tree is found. Not very ex* 
acting as to chemical conditions of soil Development depends 
inBnitely more on fituation, bydrometnc stale of atmosphere, tern- 
peraturet and physical conditions of soil. Soil in Catalonia is detritus 
of adjoining granite rocks, so loose and incoherent that it falls in 
separate grains; generally composed of silexonhose, felspar and 


K.IMIS 


Shape mnd VevH&pmetU.^Siwghi stem branching at moder- 
ate height. Root system deep growing like oak. Lower than oak, 
but attains very lar^ diameter ; reaches age <A more than 500 years. 

l{efiro<liieNtwJPotiw.«--Come$inm beamg at about $0 
years ; full seed every two or three years ; rej^uctive power from 
stool very greaieven at too years old. 

Grafted trees ht full bearing at so to 15 years, 

well widi beech and oak u Mgh 
forest, and requires ander-piandDg grown pure or mixed as coppice. 
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Higb httm, g«^lf tr^ed undm ro^doo ct 109 feu% 3 

to ^ (see tlfo above under UHlUr, psf e 10). 

FitrmaHwpf IFooil.— Difect sowing » donOybolclMj plant- 
lng» Ntttf retain germtniting pow^ for about sti mombs. Sow in 
spring as aotomn sowingi are eaten bf mice ; not tooearljraaaeedli^ 
are tender against fresta. (Tover with abont i| iodiet of soil ; 
germination in five or ina weeks, 

Tre^ for M sboald be yoong, healthy and wen«rooted, taaa- 
planted generally from sites of natnial prodacdon. If sach not 
obUtnable^ sow in loose groom! wbhoot mannre. Sow while ^ 1 ) 
tender not more than a month after fall. 

[My experience in India favoars the sowing of fmit u soon as 
possible after being gathered— in boxes protected from the climate, 
charcoal dost and sand beii^ mixed with light garden soil. But the 
forest officers have now gained further exp^ence and will no doubt 
develop a- safe sjstem of sowing. ] 

itTsifweWes,— Sowings in drills, or nuts placed Bush in rows and 
covered with i| inches of smU Seedlings pricked out when a yeir 
old and put out after two years more ; frequently older plants used 
pricked out a second time stand pruning well both on crowns and 
rooU. Young chestnuts must be protected against early and late 
frosu. 

CviH^tUmfi>r Slips when planted do not thrive well, 

and, consequently, all forests destined for the production of fruit are 
made up of young, healthy, and wclUrootcd trees, which arc trans. 
planted usually from the sites where they grow abundantly. If such 
trees are not easily obtainaUe, it is best to sow the seeds in loose 
ground, without manure, in a nursery, and, if posdble, where they 
can be irrigated. The plants are kept in the nursery for four or five 
years, or till they are to be transplanted. 

Plantadons may be made directly also by sowing the aeeds, the 
only drawback to doing this being the extra time required foribe 
forest to yield any profit. 

Almost all the seeds when sown germinate, and, consequentlyi 
they may be sown close to each other, and, afmr growth, the leart 
hedthy plants separated and the best left at convenient distances 
from ^ch qdter. 

c. 8o8-ii. 


Tfce ^pev time for sowii^ » wMu ^ fruit it »tll itnd^^ and AmWil E 
vliea aot mm tfaan a mmith has fhpmd dnce tbetr £&U from the 
tiaes. Ia Oeiona the beat period fortoving b from December to 
Jaimaij* 

If they are to be town later, it it then necessary to preserve the 
ch^ftimu in inqienneable sulMenanean granaries {** silos *') cov^ed 
vhh mud ; and when taken out of the ** silo '* the rotten chestnuts 
art 10 be sepanied from the soand ones which is effected by sub- 
merging them in water, when the decayed fruit will ffoat 

Anyhow they should be town closer to each other than usual, 
as many of Uiem may not germinate. 

The depth at which they should be sown is from four to eight 
inches from the Mrface. 

Trees grown from seeds are transplanted in the nsnal manner» Trsvtmha^- 
snd in this district they are transplanted from November till February **** 
and at a distance of from 9 to 15 yards from each other, accord* 
ing to the development which it may be inferred the upper pan of 
the tree is likely to attain, and which will be in direct ratio to the 
fertility of the sdt 

In very fertile soils their closer proximity favours only the vertical Hantjtafm 
growth of the plant at the expense of its fertility, but, in less favour* mmt iS 3 % 
sblc ground, as tf«y develop less vigorously, more may be con- 
veniently planted. 

The trees can be transplanted at almost any age, u they take 
root easily, but their diameter should never exceed a couple of inches, 
in order that they may be safely grafted, if neoesmry. 

The healthier and better developed trees are therefore selected, 
sad sll their brandies cut off leaving only the slock. 

Though the soil needs no preparation generally, if it has been 
previously utilised ta a vineyard or as pasture land, the same culture 
Is continued during four or five years till the young trees are sufficiently 
developed. If the soil has never before been cultivated, it is broken 
op and utilised dorii^ four or five years for growing wheat, or pota- 
in tader to cover the cost of the plantation. Of course, the 
ground is in this case broken up before the tfees are planted. 

Neither for planting nor sowing Is there any necesrity for selecting 
•pwW varieties of the plant, as grafting is, in this province at least, 

C 8o8*lL 




inMMrf 







Tit 8|ttMi 



iB tloiflit iMCiMtfj opcfti^ iiif libtiiioldOQetitfraitBinM 
bt of tkt vMiaM lu itit. 

GitlElii^ittit^MiOOOtt the tfeet have ttkon root, orat 
toon at potdUe, for hf d<^ ao tlidr period of jedding Mi is 
iaKeiitd, 

Tioft are nuuiy cbesmnttiee fmsu cd great age, hcnem, that 
bavt aem beta giaftedf tod coaaeqt^mlj, the frnit tbeae irw bear 
of dae aod late, tlMragb verj aboiidaat, and hj no means 
inferior is iu nonrithiiig propel to the oUiers; Irat as the qualities 
moat in demand are early dieBniits and chestnuts of large lUe, 
grafting wHb die farietiei which possess these two properties is at 
present the prevailing custom. 

When these conditions are not specially required, grafting is, per- 
haps, unnecessary. There appear to be from is to 15 varieties 0^ 
chestnat tre^, bat it is not known, with any degree of certainty, how 
many of these varieties flourish within the limits of the province of 
Gerona. The frost of all these varieties it pretty much the same, and 
they are specially distinguishable from »ch other only through the 
difference in the period in which their fruit is matured, and also by 
the difference in their rise. Only two other observations are worthy 


of statement* That the small bruit is generally sweeter than that of a 



larger lise, and that the chestnut trees which yield late fruit, yield 
them neverthetesi very abundantly. 

This excess of production is, however, d tittle avafl to the owners 
in the localities where chestnnts are produced ; for as they are sold 
by smsore and not by weight, and in equal measures small chestonti 
will naturally weigh more than larger ones the advantage they might 
obtain Is more than counterbalanced* In concloslon, it may be 
safely Mseited timt there is reaUy very little difference between all 
the varieties of chestnuts produ^d in Catalonia. 

The best method of grafting is by means of twigs (canutillos). 
The trees from which these twigs 01 slips are to be cut are pnin^ 
during winter, in order that tender shoots may be otUaised from 
them in the ensuing summer. These twigs ^ould have only one 
bud. The best period for grafting is from July to August The 
stock which is to be grafted is to be cut to the height of aboss fom 

feet from the pound, (^ im short as posrible, and on the u{^ peif 

the il^ without izqr leaves to it istobeat^ed, Iliswelw 
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iiiie tittt it tiitt tiine «f ptfda^ Ui^ tiock wfaidi is to be grifted 
liioiddeotbepraiedyiithts ittKlttoiiKfeiae piejudicuilly tbi nember 
ofitiibooti* Tbb ritoold be tfected in the folloviiig yetr, when 
^ txtkmMi Aooti mder the can be eaeily detached with 

the band. 

No other ittentioik or care is requisite for the caltinilon of these 
trees than what has been 8 ialed« for when the grafted ^ipa are 
thrifiageveopnmuigU unnecessary* The ground under these trees 
is kept peifectiy free turn ail other vegetation eicej^g fine grass 
QSiniaUy, and the toil requires neither manure nor culture of an^ 
ion whatever. 




APrENDIX II. 

jrelAods ofPrtpaHng ChesCtMiis for Food. 


amnntxtt. 


Fruit should be allowed to drop from the trees not beaten 
down. 


Oaowrtag. 


Morrons are always consumed fresh. Other qualities (the 
larger ptwtion td yield) are ground into fiour after having been dried 
hy etposure to a slow wood fire for 30 to 40 days. The operation 
is carried out in smalt buildings constructed of rough stones 
(w/Aj/i), page 18 (Toscany). 

FrejMiraliim of Fruit for Grind 4 ng,^To remove the husks 
before grindingi the mon general system in Tuscany appears to be 
to place a ceruin quantity of chestnuu, while still hot» in a long sack, 
the ends of which are held by two men standiDg across a heavy 
bk)ck of wood, on which the sack with its contents is violently beaten. 
In some districts (as in the Casentina) the chestnuts txt heaped in 
tubs and trodden under foot by men wearing wooden clogs (soccoli). 
the soles of which are fitted with iron spikes, or, as in the Pistols 
mountains, pemnded with poles fitted with a serrated iron head. 
The final cleansing of the chestnuts, an operation termed " svcntola- 
^ " is performed by the women. While this operation is going on, 
*he ytmng men (rficn dance and sing round the metatl*' 

ForUia doteo or CkoHnui .Ffotir.— The chestnut flour is termed 
farina dolce,'' or sweet, in contradistinction to wheat or maize 
flour, but, it is nxely used as a sole article of di^ except by the 
pwwt peasants b the mountains who uc unable to obtain any other 
kbdcllood. 
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aarfCWMjr^Wheti tmAig of ^ BftOde 
fegthly grttotdiWtfBd^ 
^ilf^aBdcadtmilbebonw in mind* Tte bttef m githemdi 
gaddiiedbiiijitieitlMmn,^ on the open hearth beCort the fire 
iQ^pMan^f hn^ wUa vhidi operation they thrlek np» loose 
^ yrfiir 4Ehi« and hcGome extraordtoarfi; hard and yeliov. 

Plljjijjf aie then called ** PiUng4$^' and formerly were 
into fiour and ntiaed with aspectea mild maue or millet, 
to hiemi ^ importation and eelovation of maUe 

pcmr have now teplaoed this mode of natriment. Fresh nuts do 
imt letpihe any oily snbftance te cooking, aimply peeled and boiled 
vtdi a little saU . they make a very nutriuoua dish, and in soups, 
nr with beni»« they area good vid agreeable sobstitute for 
They axe also roasted in their skins as a demert, 

XHg^efwia JOMea wsasie trOA FUenaroa.— The nets cured 
and stored called ** Pil^g^u " boiled in water with a little salt, and 
vtth milk, tbe nsnal Lent dish in Asturias, form an acceptable 
deal even to people accustomed to good Uving. Fjiicn alone In milk 
or railed with honey they also make a capital plate, and taste like 
** Manoos glacds '* used here in winter. In some places the nuts 
vbcB dried are ground into flour, and made into a kind of porridge 
tike the Italian polenta (page JS). 

Profooior Ohumh'l awdysls of Chestnut Flour is the following 

Analytu of Chainui Flour* 


Mmitme , • * ■ 


» ■ 

14*0 

Oil or fat « 


« « 

XQ 

Protdds • • . . 


* • 

frs 

Sltf^ « • • • 


• « 


Desetrin and aolnble stmth . 


• • 

23*9 

Sugar • • • • 


« « 

*7*5 

Ceihtlose, etc, 


• • 

3*3 



• • 

3*6 




100*0 


**Tba cakes were loand to contain only per cent, of proteids, 
^ 3*4 com of tth* Tbe large amoont of dextrin is doc to the 
Idghtsmpexatsmiewltidi the chettnnu ate subjected in the process 
«l*yiiig." 
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TUI comAttiiicatkms regarding The ACRiCULTURAi LJtDCUER rtonld 
^ iddreised to the Editor, Dr. George Watt, Reporter on Economic 
pi0^ts to dm (^yemraent of India, Calcutta* 

Urn objects of this publication (as already stated) are to gradually 
ilfvelop and perfect our knowledge of Indian Agricultural and Economic 
<|acstkma Dmtribotions or corrections and additions will therefore be 
gioit srelcotne* 

in order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
leries. Thus, for example, papers on Veterinary subjects will be registered 
asder the Veterinary Series; those on Forestry, in the Forest Serfts. 
Pipets of more direct Agricultural or Industrial interest will be grouped 
iar^ing as the products dealt with belong to the Vegetable or Animal 
Kingdom, In a like manner, contributions on Mineral and Metallic sob* 
jecu will be registered under the Mineral Series, 


TIm iSmi tad the aUe-pftge BaS| be removeU when tbe iubject*iMtt<r h SkS \U yroper ptice, 
Ud ibt letter aad oomber sbovn et Utc of each page. 



NOTICE. 

Future Mattes of this poblicatloD placed under either the ** Special Veterim^ 
or '^Special Forest Series" will not be inctdded in the annual eunmeiadon. Sod 
papenare ^nted .ft^ Departmenud purposes* Their anfortuijate incltiikm a 
tii ajitess of annual numbering has led recipients of die ordinary inoes to disk 
sets Incomplete. 

The following pamphlets have already ^ipeared u Spe<^ issues, and biit 
not accordii^ly been furnish^ to the public. 

1894 », • • Nos. 8, 9, 10, n, 13 and 15. 

1896 • • • No. 8. 




